Starvation-induced autophagocytosis enhances the susceptibility of insulinoma cells to oxidative stress.
We have previously shown insulinoma (HIT-T15 and RINm5F) cells in culture to be very sensitive, in comparison with a reference cell line (J-774), to the oxidative stress that is created when alloxan reacts extracellularly with reducing agents, forming superoxide and hydrogen peroxide. The toxic effects are prevented by catalase added to the medium, suggesting that alloxan does not need to be taken up in order to affect cells. Rather, alloxan seems to exert its action through extracellular formation of hydrogen peroxide that influences the stability of the cells' lysosomes following diffusion into them. To further analyse the mechanisms in operation, we studied the influence of induced autophagocytosis on the sensitivity to ensuing oxidative stress. Starvation for 60-120 min in PBS at 37°C markedly enhanced autophagocytosis and, in parallel, increased the cytotoxic effect and lysosomal vulnerability of ensuing exposure to hydrogen peroxide, while not significantly changing the antioxidative status or the energy balance. Autophagocytosis increased the size of the intralysosomal pool of reactive, low-molecular-weight, iron, probably by degradation of metallo-proteins, as shown by autometallography and HPLC demonstration of desferrioxamine-reactive intracellular iron. Moreover, exposure to the iron-chelator desferrioxamine before treatment with hydrogen peroxide prevented lysosomal destabilization and cellular death of both starved and control cells, further proving the importance of intralysosomal iron for the response to oxidative stress. We hypothesize that β-cells which, like insulinoma cells, have a weak antioxidative defence system under conditions of enhanced general autophagocytosis, or crinophagy, might become vulnerable to even low, or moderate, oxidative stress.